Crystal structures of anaplastic lymphoma kinase in complex with ATP competitive inhibitors.
Anaplastic lymphoma kinase (ALK) is a receptor tyrosine kinase involved in the development of several human cancers and, as a result, is a recognized target for the development of small-molecule inhibitors for the treatment of ALK-positive malignancies. Here, we present the crystal structures of the unphosphorylated human ALK kinase domain in complex with the ATP competitive ligands PHA-E429 and NVP-TAE684. Analysis of these structures provides valuable information concerning the specific characteristics of the ALK active site as well as giving indications about how to obtain selective ALK inhibitors. In addition, the ALK-KD-PHA-E429 structure led to the identification of a potential regulatory mechanism involving a link made between a short helical segment immediately following the DFG motif and an N-terminal two-stranded beta-sheet. Finally, mapping of the activating mutations associated with neuroblastoma onto our structures may explain the roles these residues have in the activation process.